ABSTRACT.-The taxonomy of the fern genus Arachniodes Blume in China is rather complicated with the creation of many new names since the 1960's. The purpose of this article is to make a clarification of the genus as a whole from China and provide an enumeration of what is known at present. Through herbarium studies and field observations, the distribution, morphological criteria and subdivision of the genus Arachniodes from China are discussed. The total number of species has been reduced from ca 130 names to 58 names, some of which are still in need of studies to prove their acceptance. A subdivision of four sections is adopted and further completed, i.e. sect. Cavaleria, sect. Globisorae, sect. Amoenae , and sect. Arachniodes; and for the 50 species names included in the section Arachniodes, 10 species groups were proposed for the purpose of further comparison. Names of taxa that belong to Arachniodes known from China are enumerated in alphabetical order with information about their synonyms, their distribution and the sections and groups in which they are categorized.
The definition of the fern genus Arachniodes Blume is rather confused in that its species share some key characteristics with both Dryopteris Adans. and Polystichum Roth, the two largest genera of the family Dryopteridaceae. Arachniodes was established by Blume in 1828; however, the genus was not recognized by other pteridologists for nearly one and a half-centuries. Some of its species have experienced a lot of changes in nomenclature before Tindale (1961 Tindale ( , 1965 resurrected Arachniodes as the acceptable generic name (Ching, 1934 (Ching, , 1938 (Ching, , 1962 Holltum, 1954; Morton, 1960; Ohwi, 1962) . The subsequent circumscription and delimitation of the genus by Serizawa (1976) , Proctor (1985 Proctor ( , 1989 , Wu and Ching (1991) , and Hsieh (2000) is still incomplete; Sledge (1973) has called into question the naturalness of the genus and Tryon and Tryon (1982) put it in an expanded Dryopteris. However, the genus has general acceptance among world pteridologists (Pichi-Sermolli, 1977; Fraser-Jenkins, 1984 Jarrett, 1985; Gibby et al., 1992; Iwatsuki, 1992; Nakaike, 1992 Nakaike, , 2001 Ammal and Bhavananda, 1993; Shieh et al., 1994; Kumar et al., 1998; Moran and Øllgaard, 1998; Antony et al., 2000; Hsieh, 2000) though some discrepancy about the scope of the genus exists. In the present paper the author adopts the generic concept of Arachniodes sensu Ching (1978) , leaving Leptorumohra (H. Itô ) H. Itô , Acrorumohra (H. Itô ) H. Itô and Phanerophlebiopsis Ching, three small genera closely related to Arachniodes, as separate genera.
Due to the different criteria used to define species, it is very difficult to provide an exact number of species in the genus worldwide. There is little doubt that most species occur in southern China. The first checklist made by Ching (1962 Ching ( , 1964 recorded 22 species names from China; but since then, many new taxa have been described in the Chinese literature (Anonymous, 1974; Anonymous, 1977; Ching, 1964 Ching, , 1982 Ching and Wang, 1964; Ching and Wu, 1983; Ching and Zhang, 1983; Hsieh, 1983a Hsieh, , 1984a Hsieh, , 1991a Hsieh, , 1991b Ching and Liu, 1984; Wu, 1995) . To date the number of names under Arachniodes from China has increased to nearly 130, of which 103 species names, 2 variety names, and 4 questionable species names were documented in the Chinese version of the Flora of China (Hsieh, 2000) . This has made the classification and identification of the genus very difficult in China and worldwide. It is for these reasons that the current paper has been written. It is hoped that outlining what is known about the genus will aid in the further study and enumeration of the genus.
DISTRIBUTION OF ARACHNIODES
In general Arachniodes is a pantropical genus (Proctor, 1985; Wu, 1997) and is distributed in the subtropical to tropical forest regions of the world, mostly in China and southern to southeastern Asia. Only a small number of species are found in Central America. About 11 species are listed by Ching (1962) , Proctor (1985) , and Moran and Øllgaard (1998) ; but only 4 species are accepted by Nakaike (2001) who excluded three African and one Australian species (Ching, 1962; Gibby et al., 1992; Nakaike, 2001) in Polystichopsis (J. Sm.) Holttum. A comparison of Japanese ferns (Kurata, 1962; Nakaike 1975; Iwatsuki, 1992) revealed that China and Japan have the greatest species diversity as well as the most species in common. The present-day distribution of Arachniodes is centered in the Sino-Japan region, not the Sino-Himalayan region (Ching, 1962; Wu and Ching, 1991) .
In China this genus mainly occurs along the drainage area of the Yangtze and southern provinces. Its northern boundary does not exceed that of the subtropical area, to about 348N, except for Arachniodes exilis, which extends northward beyond 368N in Shandong province (Li, 1990) ; its western boundary is in southeastern Tibet (958E). Most species are concentrated in southwestern and southeastern China and grow at altitudes lower than 2000 m; a few species can reach an altitude higher than 2700 m.
TAXONOMIC CRITERIA
The taxonomy of Arachniodes is complicated by its decompound fronds and multiple, minor morphological changes in almost all species. For a fern student who studies herbarium specimens only, it is difficult to identify species correctly. Most herbarium sheets consist merely of fronds without an attached rhizome, and without habit descriptions. The latter is important in this genus as will be discussed below. The majority of new names in the genus have been described on the basis of subtle differences in shape and other minor variations of the frond. This has led to a misleading comparison of species and has contributed to the creation of many synonyms. The most dangerous of all is the new taxa being published that are based only on single collections. For example, most of the 63 names described by were only accompanied by one cited collection and one or several duplicate sheets deposited in PE and other herbaria in China; the same is true for most of Hsieh's (1983a Hsieh's ( , 1984a Hsieh's ( , 1991a descriptions.
By examining more than 1250 collections of specimens in herbaria (CDBI, CTC, HITBC, KUN, PE, PYU, SZ, WNU, WUK, YAF, and some Japanese plants borrowed from TNS) and through field observations of habit in Yunnan, Sichuan, Guizhou, western Hunan and Hubei, southern Shaanxi, southern Gansu, southeastern Tibet as well as Chongqing Municipality, the author has found that the most stable and useful characters in this genus are rhizome habit and scale type. The rhizome habit can be categorized as either ascending or creeping (either short or long). The rhizome scales of most species are more or less lanceolate in shape, entire or sometimes with teeth on the margin. However, the scales found in Arachniodes globisora and A. amoena are quite specialized as will be noted below. Other useful characters include frond scales or indument, the degree of division of the lamina and each level of segmentation, shape of the lamina apex or that of the basal pinnae, shape and dissection of the ultimate pinnules, texture and luster of lamina, position of sori on the ultimate segments, and various aspects regarding the indusium. Some of the most unreliable features are the size of the frond, lamina and pinnae (especially in young fronds); the angle between rachis and the pinnae rachides; and the distribution of sori on the lamina. These characters should not be used as the sole basis for defining species. Moreover, slight to obvious morphological differences between the sterile and the fertile fronds do occur in most species, of which an extreme example is Arachniodes dimorphophylla.
Based on these findings, species from Yunnan and Sichuan provinces have been clarified and more than 60 names have been reduced to synonymy (He and Wu, 1996; He, 1997) . But for the genus Arachniodes as a whole in China, it is still in need of a general revision.
SUBDIVISION OF THE GENUS IN CHINA
A system proposed by Hsieh (1983b) divided the genus into two sections, i.e. Sect. Cavaleria Ching et Y. T. Hsieh, and Sect. Arachniodes. The latter was further subdivided into two subsections and 11 series. This system attaches importance solely to the position of the sorus on veinlets of the ultimate pinnules when recognizing sections. As for the recognition of subsections and series, characters such as shape of apical pinnae, degree of frond complexity, shape and size of basal pinna pairs, that of the basiscopic pinnule of basal pinnae and that of ultimate pinnules or segments, and so on are used. In the system proposed by Hsieh (2000) , some closely related species or even morphological variations within one species are placed into different subsections or series; whereas species with more fundamental differences such as habit and scale character s are put together in one section. Therefore, it is necessary to make some revision and clarification of this system.
Mainly based on the habit of rhizome, characters of rhizome and stipe base scales, and the position of sori on the veinlets of the ultimate pinnules, the revised subdivision of Arachniodes categorizes the genus into four sections (He and Wu, 1996) . Three of the sections have ascending rhizomes, and especially some species of sect. Globisorae S. K. Wu et H. He bear nearly erect ones; whereas the majority of species in the sect Arachniodes have creeping rhizomes. The four sections are well distinguished on the basis of rhizome and stipe base scales as described in Table 1 . Sect. Cavaleria is the only group in which the sori are positioned dorsally on the veinlets of the ultimate pinnules. Though some species such as Arachniodes globisora and A. henryi were described as having have dorsal posited sori, observations of specimens revealed that the sori are only occasionally dorsal and are most often terminal on the veinlets. The erection of sect. Globisorae and sect. Amoenae (Ching et Y. T. Hsieh) S. K. Wu et H. He has taken into consideration their entire geographical distribution (Table 1) as well as characters of rhizomes and scales. Moreover, plants of sect. Amoenae are much more glabrous above the base of stipes. Table 1 provides a comparison of the four sections of Arachniodes based mainly on plants from China and adjacent regions.
Relatively few species are in the first three sections, i.e. only one species in sect. Cavaleria, five species in sect. Globisorae, and two species in sect. Amoena. Analyses of specimens in PE indicate that the African species A. foliosa (C. Chr.) Schelpe is quite similar to A. spectablis and could be placed in sect Globisorae and the Central American A. denticulata (Sw.) Ching could be safely treated in sect. Amoena. There is no doubt that most species worldwide should be placed in sect. Arachniodes. For the Chinese plants as a whole, 50 acceptable species names enumerated in this article belong to the section Arachniodes though some of them are still not satisfactory. To leave the problem open and for the purpose of convenience and further comparison, ten species groups are proposed for sect. Arachniodes based mainly on the rhizome habit, color of stipe scales, shape and division of the lamina, shape of pinnae and texture of the frond. Table 2 provides a comparison of these ten species groups in sect. Arachniodes from China.
The following is an enumeration of names belonging to the genus Arachniodes Blume known from China. They are arranged in alphabetical order with original reference of publication. Accepted named are accompanied by synonyms, distribution, as well as sectional and group classification. Accepted names are in bold type; synonyms are in italics. Some of the presently accepted names, those marked with an asterisk have very few specimens available and more collections are required to prove their acceptance. For the distribution in China, the provinces listed are based on specimens checked in herbaria, unless relevant literature is cited. (Lu and Zhang, 1994) , Guizhou, Hunan, Guangxi, Guangdong, Jiangxi, Fujian, Zhejiang, and Anhui (Chen, 1985 Hsieh, 2000) and Zhejiang (Zhang, 1993 (Chen, 1985) , Guangxi, Guangdong, Hainan, Fujian, and Zhejiang (Zhang, 1993) ; Japan and Northern Thailand. (Anonymous, 1977) and Anhui (Chen, 1985) . 
